Axin2 is a negative regulator and a direct target of Wnt/betacatenin pathway. To facilitate analysis of Axin2 in the chick embryo, we cloned two splicing variants of avian cAxin2, cAxin2-1 and-2. The cAxin2-1 contains a 2514-bp open reading frame and encodes a putative protein of 838 amino acids, and is highly homologous to the Axin2 of human, mouse, rat, and zebrafish. The GRS, DAX and GSK domains were highly conserved among them, whereas the beta-Catenin BD was not so highly homologous, of which the first 20 amino acids are different and are species specific. The ORF of cAxin2-2 is 2202 bp, and its putative protein is 733aa with a 65 nucleotide acid deletion compared to cAxin2-1. The variant 1 and 2 share the same 638aa amino acids, but differ at their C terminal, and cAxin2-2 lacks DAX domain. The whole mount in situ hybridization shows that in chick embryo development, cAxin2 is expressed in Hensen's node, primitive streak, lateral plate mesoderm, tail bud, brain, spinal cord, branchial arches, dorsomedial lip of dermomyotome of mature somites, limb buds, apical ectodermal ridge (AER), feather buds, bill and interdigital zones. cAxin2 showed cycling expression in the medial lips of dermomyotomes, limb buds, and asymmetric expression in left and right limb buds. It indicates that cAxin2 probably plays a role in gastrulation, somitogenesis, nerve system development, limb development, bill formation, feather development and some other developmental processes.
Program/Abstract # 107 Wnt3a & Wnt5b signaling pathways during chick development Yurixsa Martinez, K.J. Sanders, M. Meyerzon, L.W. Burrus Biol., SFSU, CA, USA Wnts are known to aid in somite patterning. Expression of mRNA shows that Wnt5b(5b) is in the dorsal medial lip(DML) of the dermomyotome(DM), possibly playing a role in myotome formation. Wnt3a(3a) expression is found in the dorsal neural tube(NT) of chick embryos and has been shown to promote proliferation in DM cells, leading to the expansion of the myotome. Wnt family members signal through both β-catenin(β-cat) dependent and independent pathways, depending on the receptor. While 3a typically signals through the β-cat mediated pathway, 5a and 5b generally signal through β-cat independent pathways. As β-cat independent pathways have been shown to exhibit cross talk with β-cat dependent pathways, the expression of 3a and 5b in close proximity to the DML led us to hypothesize that the 3a and 5b signaling pathways may interact in somites. Proliferation in overexpression studies in the NT suggests an antagonistic relationship between 3a and 5b,as does a β-cat dependent Tcf/Lef reporter assay in 293T cells. Conversely, somite explants treated with 3a and 5a conditioned media both exhibited increased proliferation, suggesting the possibility that they may have additive effects. This potentially agonistic relationship was also observed in somites in vivo where 3a and 5b synergize to expand the area of the DM. Thus, we have identified potentially antagonistic and agonistic relationships between 3a and 5a/5b signaling pathways in different embryonic structures, suggesting tissue specific interactions between the pathways. We are currently testing if Wnt5b can promote the activation of BATGAL, a β-cat reporter construct, in somites. Various models have assigned FGF signaling, particularly through Fgf8, a pivotal role in somitogenesis/mesodermal segmentation. However, our recently published work demonstrates that Fgf8 is not required for somite development in the mouse, suggesting that any potential role Fgf8 plays in this process would be redundant with other members of the FGF family. Therefore we have analyzed mice with primitive streak-specific inactivation (via conditional gene control using the TCre line) of Fgf8 concurrently with deletions in each of the other Fgf genes expressed in the primitive streak or presomitic mesoderm (Fgf3, 4, 5, 17 and 18). Inactivation of both Fgf4 and 8 causes an axis truncation and only the first six-eight somites form. Preliminary evidence suggests that axis truncation occurs because of a depletion of a primitive streak stem cell progenitor population. Mutant TCre/Fgf4/ Fgf8 somites are smaller and exhibit patterning defects. Molecular analysis indicates that Fgf4/8 is required for normal expression of somitic clock genes, which are required for proper segmentation. To explore potential interactions between different signaling pathways that regulate somite development, we have performed genetic experiments that complex our TCre/Fgf4/Fgf8 mutations with mutant components in the WNT and retinoic acid signaling pathways. These experiments reveal aspects of crosstalk between these different signaling pathways during axis extension and somitogenesis. The skin consists of two layers: an outer layer called the epidermis and an inner layer, the dermis. The dermis induces and supports the epidermal appendages of the skin. Loss of dermis from birth defects, deep wounds and burns compromises the function of the skin. Dermis originates from the somites, lateral plate mesoderm, and cranial crest cells in the chick embryo. We use genetic tools to identify the origin and inductive signals for ventral dermis in a mammalian model, the mouse embryo. First, we lineage mapped the lateral plate mesoderm (LPM) with different genetic tools. In our analysis at the forelimb level, tagged cells were first found in the flank mesenchyme, and later in the entire ventral trunk dermis, limb mesoderm, body wall muscle, sternum, but not in the epidermis. Wnt signaling is required in dorsal dermal induction and development in the chick and mouse embryo. We have used temporally restricted genetic tools to create a tissue-specific conditional mutant of beta-catenin, the central transducer of the Wnt signal in the ventrum. In the absence of Wnt signal transduction in the LPM, the ventral dermis fails to develop. Ongoing studies focus on identifying the mechanism of Wnt signaling/beta-catenin function in ventral dermis induction and development. Our results to date are the first genetic studies to demonstrate that the ventral dermis in the mouse embryo originates from the LPM and Wnt signaling is critical for normal ventral dermis development. The Notch signaling pathway regulates proliferation, cell shape changes, differentiation and stem cell maintenance in many tissues. Recently, we established a requirement for the Notch effector Hes1 during mouse lens cell proliferation. Interestingly, Notch1−/−, Notch2−/− and Jagged1+/− mutant
